Combination of the multipotent mesenchymal stromal cell transplantation with administration of temozolomide increases survival of rats with experimental glioblastoma.
Glioblastoma multiforme (GM) is an aggressive malignant tumor of the brain. The standard treatment of GM is surgical resection with consequent radio- and chemotherapy with temozolomide. The prognosis is unfavorable, with a survival time of 12-14 months. The phenomenon of targeted migration to the tumor in the brain opens novel possibilities for the treatment of GM. Multipotent mesenchymal stromal cells (MMSCs) are a cell type with anti-carcinogenic properties and can be used to optimize GM therapy. The aim of the present study was to investigate the effects of MMSC transplantation in the chemotherapy of a rat model of C6 glioma. A total of 130 animals were divided into a control group, a temozolomide group, MMSCs group and temozolomide + MMSCs group. The experiment was performed over 70 days, and a combination of molecular biology, surgical and neuroimaging techniques, as well as histological and physiological examinations was used. Tumor size was smallest in the temozolomide (115.76 ± 16.25 mm(3)) and in temozolomide + MMSCs (114.74 ± 5.54 mm(3)) groups, which was significantly smaller than the neoplastic node size in the control group (202.09 ± 39.72 mm(3)) (P<0.05). The animals in the temozolomide + MMSCs group showed significantly higher survival rates in comparison with those in the control and temozolomide groups. The MMSCs migrated from the site of implantation to the neoplastic focus and interacted with glioma cells; however, the mechanism requires further research. In conclusion, MMSC transplantation combined with temozolomide treatment significantly extended the survival of experimental animals in comparison with those treated with temozolomide only.